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W **s»HH3i«l| w ^.g. m a ^ ^3^, „ lw {Vector fQr 

anti-HPV vaccine and Transformed Microorganism by the vector} 

pHCE2LB:pgsA-HPVLl^ -f}-^*}- 

£ 2A4 2B^ ^ (pHCElLB:pgsA-HPVLl)^ « 3^a 1? J # 

pgsA^r *M HPV LI -g-^*^ £^ so] 

a)-*). 

£ 3-a- -g- P HCElLB:pgsA-HPVL15. ^^aJ^I S^HSe] 

zihU "H- ^ HPV Llth€7]ofl iflfc igc ^17> ^4* ufEf 

£ 4^ ^ >£°H #3<sW«WH, M ^ PGNBCA-HB168S. ^ ^^a) 

€ *e)'8 Af^i ^ ^jgHHj AfljL ^ ^ i3f 3b|5. 
■ =. 5^ ■& *re<* o^v ^ah^ ( « lEl< pGNCA g ^tfjEl 

PGNCA-HB16821 -fr*)*]- 
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10««3378 Aa , ftl , 

^^]-: 2003/10/25 

£ 6* * mi ^HWai-mai, a ^«v^ (pGNCA . HB168:A2) 

P GNA-HB168:A3 zls^i pG NHB-A:A4)5. «tf44M« itf** tf)4*4M B*j 7j« * r o ]e ^o, 
X*«7l a^j) M«* jio, W ^ ^ ^ ^ ^ 

surface display) »«o]^ W . ^ mechanism0fl ^ o] 

W 2£ * <4W M JE*** ^(surface anchoring »tif)a ^ 

* M« jhh «A]^ fe ^ WJiN ^ library ^ 

S> screening, whole cell absorbent. #431 g« ^ n j)= c^sj. -g^^ g 
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10:^^63378 £.3 <^x>: 2003/10/25 

4eH 7>^1 M^s.^)]l- *±t\. ^i^ ^^H^ ^is^ 

Tfl&JL 3] 2)]^*^ 3*r€ ^2: £3*7)- &o] o>^^O.S ^ ^-^ 3.3)1- 

•^■EfiolJi ^fl^lfe ^-71*1 cj^^- iLi&sRr ^§olc|. 

(lipoprotein), -g-wl 3^ ^(secretory protein), ^S. =t«!^3f 5.^71^ a. 
Tfl 47>^)o]c].. Gram negative bacteria^ ^-f LamB, PhoE[Charbit et al., J. Immunol., 139: 
1658-1664 (1987) ; Agterberg et al . , Vaccine, 8: 85-91 (1990)], OmpA f-^r £■& 4£ £JBJ- 
41 #*fl*Hr « ol-g-* r SU, ^^J}^?} TraT[Felici et al . , J. Mol. Biol., 

222: 301-310 (1991)], peptidoglycan associated 1 ipoprotein(PAL) [Fuchs et al., 
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10^^^33378 # ^ 0 ^ } . 2003/10/25 

Bio/Technology, 9: 1369-1372(1991)] n^SL Lpp[Francisco et al., Proc. Natl. Acad. Sci . 
USA, 489 : 2713-2717 (1992)] * «M ol-M FimAM- type 1 fimbriae^] FimH adhesin 

4 fimbriae protein[Hedegaard et al.,Gene, 85: 115-124 (1989)]. PapA pilu subunitsf 
pili protein^* M«« 5L%)3. oJ-g-sH x\^ 7] ^ ^ 

4. °1 «*(ice nucleat ion protein) [Jung et al . , Nat. Biotechnol. 16: 

576-560 (1998), Jung et al., Enzyme Microb. Techno 1 , 22(5): 348-354 (1998), Lee et al 
Nat. Biotechnol. 18: 645-648 (2000)], Klebsiela oxytoca^ pullulanase[Kornacker et al . , 
Mol. Microl.. 4: 1101-1109 (1990)]. Neiseria^ IgA protease[Klauser et al . . EMBO J., 
9:1991-1999 (1990)] *o] ^ s * o]jL 5^^} m Gram 

bacteria* o]-g-«Hr 3-f °flfe Staphylococcus aureus -R-efls] protein A* 3.313. a). 

£4^ M7 > flon,, / a cf/c*c/</ bacterial M 

coat o)-g-*H surface display*)] ol+gtfe * Gram positive bacteria oi s 

- ****** ti >^ e ^ * W #2] ^ 4^1 -B-^ 

(pgsBCA)* Afl^o; Ma ^_ >fe ^ ^ _ H ^ ^ ^ a 

#3 Mcfl aja^** ^ *tm?)^ SfltKMU 10-2001-48373). 

^HH ^ 7fl€ M ^ °i-g.*H H-SW ^ S ^ ^ «^7l# -fi-^ 
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10:^^53378 #§j 2003/l0/25 

***** *je^ ^ j^OT. **** -fr^fe 4^ a* 

°1 14^^ ^(antigenicity)* *7W*lt adjuvant *** *M n^o] 



<w> 43) 7]^-(fforld Health Organization, WHOH 2)f>}i£ nfl^ o ? 

Si4(Pisani, P., Parkin, D. M. , Ferlay, J. (1993) Int J Cancer 55 : 891-903). o)^ 
****** QS>*]* *Q fltf ^^WoWMhvmzn papillomavirus, o M wm 

W)7> m. ^S^Me^fe jl^sL # ^olajo] ^ DM # o^ ola) ^ s A> ^ ( ^ £ 
*). <S *3 5L*^#ofl pj^. xpM^ ^ 4Ml5][)) 

(Papovaviridae) 4^ ^o]tKPf ister p H (1987) Ady Cancer Reg ^ n3 _ 147) ^ ^ 
^£ 4114 «M^ t ^ 70 ^ ^^(type)ol tt3W a ^ H ^ 20< ^ ^ 

(type)ol ^o lL} ^7)3.3 *)^_h H ^ m m m 18 ^ 

(type)* c^o^ ^ tWa ^ ^(Zur Rausen 

H, (1988) Mol. Carcinogenesis 8: 147-150). 



o.s g.^. 7 j. ^^a(keratinocytesH-M* H)e^(virion)* ^*}7) 

ifl( 

37-9 
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in vitro) SEfe ^ ifl( y/7 v / vo )6\)^\ «>o]^^ oj^-g. ^ Q g ^a>^ 7 ) ^gjo. o^o] 

°i W<>l] o^}«\ ^o. # ^ ^ ^ ^ 

-§- *I4M: ^-S-Wfe^) 0^^0.01 ^4. a ^ HPV^ ^(speciesH If-o^o.^ aKg-^o 

*Hr **** *M *w ***** 37)1 4* ^(prophylactic)^ *]* 4) 
^1 (therapeutic) ^ 7 r x] ^Eflofl ^©^ji 5£cf. npy L1/L2 ^ £ HJ ^ 

°fl *3Hr*l (neutralizing antibody)7> H$S\7$ -&o_3_^ HPV°ll #<g£)fe 

HPV E6/E7-§- sol^o] o. iA ^ oH 

^ *«8* £)SM7) fe 3}^ S-*} 0.3L gj.^ 5^4 

ftt^ 4|$ ^ A epitope ^ ^Efo]^ HjjAljO^ Aj-g.^ 

ZL5L, *msLn}o]^ (baculovirus), 7fl^ a)^* hHs ^ (recombinant 
vaccinia virus) -f-^ a]^^^. Af-g-^ ^a^j, go.^ > olE ^ ^ ^ 

<«* $ *fl*^ #q ^ W7> o]^x]j7 014. ^q. ^ # 3 ^ 
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#3 2003/10/25 



^S^- v}o]&\£. ^-^KLive recombinant vaccinia virus) .£..3*1 HPV LI wH^^ 
A r ^Kvirus like particle: ^l^r VLPS. ^f-)* -R-id ^]5L a|)«£* ^f-sfl 4g<&tife ^»go] <£ 
3}*} aU-Bttifagensee, M - E -> Yaegashi, N., Galloway, D. A. (1993) J Virol 67, 315-322), 
o) AjiEflol]^ HPV E6/E7 4£f ^ J=o}^.° ^ o. 

S<lM *Wt14 ^l^tfe M7 > ja^(Gao. L., Chain, B. , Sinclair, C. (1994) J. 
Gen Viol 75, 157-164, Meneguzzi , G., Cern, C, Kieny, M. P. (1991) Virology 181: 62-69). 

* S*$* -frW ^ XlA£i ^*fl o^ofl n^lfe 7gJf. 7 \ ^ aJ-o^^ ^ ^ 
^Atr flth o]ei^. 33.fr ^-4*>7l 4)*H »Me)^ 4^11^0] *| 

&4(Moss, B. (1996) Proc. Natl. Acad. Sci. USA 93, 11341-11348). 

(attenuated Salmonella typhimurium)^^ ^Jel HPV 16 VLP7> ^a) ^^Mu). ^a_)61]a) -^-^ 
^0)^01 tg.^ ^^.tfe ^.jls ^4(Denis, Nardel i-haef 1 iger ! , Richard, B., S. 

Roden. (1997) Infection and immunity 65: 3328-3336). ^t*£ 0 ]-g-tr ^-il^- 

^Jl^}- is|S=n^ ^*>o^ ^(vaccination)*] 7)^ oltr] HPV 

16 E6/E7°fl tf)$ ^(Cytotoxic T Lymphocyte ; CTL)-i- 6j|sj £ n 7 ]. # 

*!*) &4(Ressing, M. E. , Sette, A., Brandt, R. M. (1995) J Immunol 154, 5934-5943). 
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10 ^|P 63378 ^ 2003/10/25 

^* °l-§-*M ^ ^ «OT 7 r « aflAKoral vaccine) £fe ■*]-§- *J|a] 

(edible vaccine)-°5. A r -§-«r3*fe c^j. ^ ^o)) #4 tfljcajoi ofl^ o].o]e]^ a 
^ 1r€ WOlepatitis B surface antigen particle) (Thavala, Y. F. and C. J. Artzen. 
(1995) Pro Natl Acad Sci USA 92 , 3358-3361)4 4€5o r a r 0 l2l ^4 ?$X\z_ Ll4 L2 rfMfl^(^ 

10-2000-0007022)ol zi °fl °1 4 . =LZ\H s.]^<>) ^ o. ppy L1 

#*J):g4 o^l *U ^^1^ ^17> «a| ajoj^o] ^4-0) 4 = 4^ ^] 7 > oj^. 

<21> ol^> 4^440]^ Sfe ^A]7l^ Tq«.^n^o) 3,0^] tfl^ 

^ 7M^1 M«| Jl^SU &4. 

ol=^ r 4^ 7]^ 4^] 
<22> #7)^ ^ 7) ^o| «fl^^7l £ *]<tf#^ Ali^* « 

+«M HPV ^ *I4 $ ^7, aj^^l j)<g t§^^ € nU9« 

$.4 

HPV Sfe ^71 nl^^^Bi ^.^^.o^ 4- % n ^oj: 

*m Aj)*g-g- *fl^sRr £E 4€- ^0.5. $4. 
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-f*-€*> PgsB, pgsC ^ pgsA # «Hi=. S^r 1- ol^s)-, o};# ^5.n}a>o]e1^(HPV)£l 
> £ pgsB, pgsC, pgsA^ ^zj- ^ lf 2> 3 oj| oj 

-fr^T^S s.^ a>^-^ ^ fl o^ f o]^ «S^MiH^ ^) = oi hpv 16 LI. HPV 16 L2, 
HPV 18 LI £^ HPV 18 L2 ^o_3_ o}^ + £ oi-^ = 4f . 

M £ ^ M ^*Hl« s^s>fe 

pgsA7f JLf-s]^ %o) a>^2je>cf. 

^ to »Hf*. 49*11 3-g-A] WM(attenuated) "l****]^ 

5|oi^£ 7f^^ 53014. c***^ =lW8*<L3. m^, £SL-m H^ois], to-ie]- 

^S^i, E)^Efla)o> JEL^H-SL^til^ ^ ±e^ 3 
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**« m ****** m. w w ^ ,, w w „ 
# ^c) *i« 44* hpvoi] ^ *«, 7W ^ ^ M 

<*> * Ml 4« ^ ^ ^ ^ sflJli ^ afe ^ ^ 

HPV^ W ^ M ( mucosal surface)^ «o^ M ^^^ofl M iq 

*o| t nflo. ^ ^ # ^ WW 

(mucosal response)* * W o s ~ ^ ^ ^ ^ ^ 

»]« ^* oi-g.* ^ ^ H )^ (parenteral) ^ i4 ^ ^ ^ ^ 

***r * pgsA# p gs A^ c-^^ofl HPV Ll^l N-*** HPV LI* +«*«| 

pHCElLB:pg S A-HPVLl(£ 1 « o H l *)* „, w ^ 

* 7lWa4(KCIC 10349BP). 
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3^ ^3HH *H,§- 7 >*1 7H711 &<>H 3M^. 

<34> ^>7] ^aHI^a^ HPV 16 LI ^^-M -ft-£*>l- ^■%-^<%o.^, HPV 16 LI, HPV 

16 L2, HPV 18 LI, HPV 18 L2 ^ HPVe] ^a^o] o^tc)^ ^i^ii -B-^^>«, ^^-^ 

<35> JSEfi- %>7l ^aHH)^^- wH^A; Aja.^e]^ ^^(Bacillus subtilis var. 

chungkookjang, KCTC 0697BP)£.Jfi=1 ^b1^>#^-^ ^oj] ^s]-^ 4^5]^- ^J}^ -fr 

pgsBCAS 0 ]-g-*}5*^+. -fr#*Kr #3# n >#W4>^r 

# ^JL^ pgsBCA* ^^*H ^ 5Efe o] ol-g-^ ^3g«i>l<tit- = £ ^ 

^3 ^^1^1 3°!^. 43^, «K^^ A-^a^el^ ^7flS|--b pgsBCA 

7> 51 <^7]A^4 80% olAj-^ ^ ^ pgsBCA -a-^7V# Af^-sH «j4]-§- 

o]l- ol-g-e>fe ig^cfl 

<3e> *>7l -gAH«1Mfc pgsBCA f^H pgsA^ *-fr«H M ^-€-8- 

X|^^o.u|. > ^^H^Jf-El -R-^^fl 1- ^ Sfl^-o], -S-^l- PgsBCASl £^ U^-g- 
*B-*H «W-§- »WH=r 3J£ €■ HM^l 

<37> 5E^, ^>7l AjAl^^Aife, Aj-7] ^}E^1 tfl^ ^sL*] , =L^^ ^<>1 #3.^ EH 
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M *M ^H°fHfe, BflA]^. rfj^^ n]^ # xg^ofl 

^^^^ ^ ^« ^o)cf. 



^H.l : 5L^«-g- P HCE2LB:pgsA:HPV LIS! *fl^ 

y H^- - S^MH Mtr #4 t^°fl ^*Rr i£«lj;*o} 

-B-^^(pgsBCA) ^ pgsA-I- °]-g-*M n^-g-^ d]^ # ^ ^ u}sg^ ^-s. ^ oi^v 
4«5-4«Hel^ typel6(ol*> ^5. n >a>ol^^s. HPVef 3$-) 3 ^ja. ^a]^ L1 ^. a 

* ^ Safe- P HCE2LB:pgsA-HPVLl* ^*}£t}. 

^JL *}fe ^ pGNA(#€^Jll0-2001-48373 ( # 

HPV^ LI* S^fe -fr*d*r« £^*>7l ^*H, pUC19°f| «S]<H o}fe ^ j 5kb 
«s»>«H*|i ^ o.S Af-g-*>ul, HPV LI* 3*3 *fe 4 (5-bgc 

ggatcc tct ctt tgg ctg cct ag-3) * 5 (5-gga aagctt tta tta cag ctt acg ttt ttt 

(polymerase chain reaction, PCR)* °1 ^2)- 37 ]^ 

1518bp£t}. 

-»7l SeWd) 4 g 5 o,] fe Mtf^-g. *m pGNA o,] ^*H? ^]^»^ BamH I 
4 Hind III ?1^^7> €r^r-5E^ TMi^Satr. # 7 ] ^ u ^ -fr^*]^ 

BamH I, Hind IIL5. p]b] fa]^ JUS^H-fr ^ P GNAS} f-e) #u\ 
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*«Wte ^ ^ C _ D ^ ^ ^ 

pGNA-HPVLlS ^]^«4. 

3$ ^ pGNA-HPVLlo)]^ HCE SSSUS|, pgsA HPV Ll^ 3L W - M * 

«7l * **) pGNA-HPVLl-i- Nhel4 ScaI o^. <Wo , ^ 

^« pAT19^ multicloning siteH? afl^jL^ Xbal* Smal +$3. ZL M + ti *«M 
#€-^13 pHCE2LB:pgsA-HFVLl(£ l)-§- ^a^t)-. 

* MOT* ^Bla ifl^a- ^W*. pHCE2LB:pg S A-HPVLl« frfrife rfl^ 
«*«WHl +*W*«0OC. 4«W 4HJ^ 52 KCTC 10349BP 



<45> 



2 : pgsASf HPV Ll^ S^^-^ 

<5M JEfcOT* ^ P HCE2LB:pgsA-HPVLl« o]^ H 3tM ^oj 
Ty21a^ ««ti4M« * ^ Ty21a<ijH pgsAfis) . ^ ^ ^ # 

pHCE2LB:pgsA-HPVLl f^n]^ M# pgsA ^ ^ ^ ^ ^ 

€3 ***** pgsA^ *OT HPV Ll*^ OT 

* SDS-«^o f3 lo H - * * 7] W * HPV L14] 4« *o] W o]w ^ ^ 
(western immunoblott ing)-§- ^*|*H ^?l*fS|cJ-. 



37-17 




#^ 2003/10/25 



pHCE2LB:pgsA-HPVLlo.^. ^0)3) T y 21 a ^ 

Sn>o]^l) 100 mg/Lo) % 7 }Q 50 mZ2) LB»W ( £5.^71^ 5 g/L. 10 g/L, i# 5 g/L, 

pH 7.0)1- i^?r 500 mi #^3.^ ^^^0^ 4. ^g., 

pHCE2LB:pg S A-HPVLlAS. 3-5L«H^^ *MM* MRS^ (Lactobacillus MRS, 

Becton Dickinson and Company Sparks , USA), 37"C*>fl>H ^1 afl'S, ^H^o.^. S^^^-i- 

' » -frM #JEt^ EMs| T y21a 3? ^Stif^i 7 r *fl°m ^«J^ Afli «<*H 

^-S" ^r^S. t\ tfl o]^ (denature) a] ^ a]^.* ^u]§}j7 , o]s SDS-#B]0r3.^0r n lH. ^ ^ 
.<8-§-°.3. ^t!" cr-i- «■« PVDF (polyvinyl idene-di fluoride membranes, 

Bio-Rad) "flttSO^H ■grJtt. &*H£^o) PV DF ^w^* fcsag ^-g-flj (50 mil H 

^— 5 % ^ ^3(skim milk), pH 8.0HH 1AR> ^<L> cf-g- HPV 

Llofl tfltt nf^-i -frHflSl l*r l-S^J ^-g-oJ»6]] 1000H11 3H*H 12Al^ 

2*V -g-ssg ^-g-«J|6l) xooOBfl 3H*H 4*1 -^o> a>-§-Al^cj.. hV^-o] ^-vj 

^l*!^ ^am-wj-o]^^ (avidin-biotin)Al^ iX\Q ^-g-A^ 

Al?)Jl HPV LH -sj-^)^ A>7l -8-TO«|aa^ #ol^o] ^-?ls>S4(£ 2 ). 

£ 2*1 a*H ell?] 1^- ^€^«-s)a] ^4 so] ^-s.^ eJ-o]^ Ty2 i a , S floi 2 , 

3£ pHCE2LB:pgsA-HPVLl/A>S.^el- eM^I Ty 21a, £ 2B°lH eflo] tg^^s]*] 

^ ^Syf^E^ 2fe pHCE2LB: P gsA-HPVLl/^-£wl-Aje]^ ? ^o)o| 

4. ^-ol, P HCE2LB:pgsA-HPVLl ^et-^nj^ofl 97 4 _g_^- 
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HB^t f°J t^r pgsA7> e}= 41.8KDa°luI, LI S^o) 55.6KDa°lJEliiL # 

7] 97.4KDa# M-E^fe wflJE.^ pgsASj- LI -§-^ -§-^-c4-«Jj^o]^. <g + <£z± 



<51> 



^Hl 3 : HPVLl^^M- M^S}-^ «*£*H^^ AgBjjAio.^^ o.^ 
<52> #7} S^^-g- pHCE2LB:pgsA-HPVLl^- ^^Afl^-o} s^y).^^ ^o]^ 

<53> f^HAl, £ P HCE2LB:pgsA-HPVLl* ?r*fl°H 

^^JE7f Aflif £#-g-°» (PBS buffer, pH7.4)) 

-3- # sr^l, ^£ti>^E^ 5*09 4-6^2} BALB/c 

°l2Hr ^-£4^ 2^ 1*09 ^ v\^S) 47j-o. S 3 <5| #3 0.5. 

<54> 4W<^ * 4^ ^o)l zj-z^ nH-^S «44 #|*H «3Hfl HPV Ll 1HM tfl 

IgG ^3} ^4 <ie}*> ^(ELISA, Enzyme- linked Immunosorbent assay)AS. *j-^H rfl^ 
tMI)7r* #^*>^cf(£ 3). S. 3<*M -gr P HCE2LB:pgsA:HPV0.5. ^^e^ 

pHCE2LB:pgsA:HPVO.S. ^£4^^^ ^HWC^^) ^ 
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<ss> =l ^ S. 36\)a) ji- uj-sq. ^ 0 ], pHCE2LB:pgsA-HPVLlo.5. ^^^^a]^ ^a>^^^ 
BALB/c nf^-g.^ ^3 sH^H o]^. HPVS} LI *J-?H tfltb IgG *M-7\ 
tfl^?! BALB/c pH-^SI ZL?iJ±nf ^y]] u)-Hf^ ^-<?]*>$ith 

<56> 4^ ^ #^ofl o}^. nH-§-g- oj-g-^ ^ Hpvoj) tfltt MS ^ 

<57> ?>^^Al^] : pgsB, pgsC ^ pgs A^l S^-o] #<g^ mjAl-g. mjt)<>l ^ ^ o]^. o]-g- 

<58> ■t^^>#^.^-AV t^ii -SWfe pgsB, pgsC ^ pgsA ^ 

3Efe 1- "olW. ^°fl ^t!- HPV ^^^^8- oH^i^, ^Efl #^:§-§- s^sfe -B-#*> 

<59> oH <£)«)) ^#4^^ 3^*Hr ^7.}- pgsB, pgsC ^ pgsA ^ 

°1- W 5Efe # °}<$3±, HPV M 3.^}^ ^ 

<60> Tj^^HHH #e]-^nl= pGNBCA, pGNCA^r AA ^^\$\ pGNpgsBCA, 
pGNpgsCA4 



(^^H i) ^ ^.g. ^ P GNBCA-HB168^ 3]S §2 S f^sH^l ^ 
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«H^i # -^MH m.^u}^^ ^ M 45.5)^. ^sj^oj c. 

3*KpgsBCA)S ol-g-^c^ ZL&^ 4^3- *M B*§ s #w 

31 ^ M7l# nfc »v^^ - ^ ^ ^ pGNBCA-HB168-§- ^)2^^4. 
!> ^#-8-^ n )^i-# ^« *Hr ^-g- pGNBCA 0 )] B*g tJ« a}o]e^ S 

£*|*>7l 41 «M. tf^o] pucsi] Ksqo) ^ 14 ^ m ^ 

*H3- *^Hs *s Ai<§ 6(5 _ ctg ^ tcc caa ggt atg ug gu tg 3) 

^ 7(5-tga age tta tta gga cga tgg gat ggg aat-3)£) °j7H<g-§- ^#e))^. 
eH ~* ^"Hs •»]** ftii Mitt** -M*M S*« What, oh 

-B-^> ^Hfe 168 bp5L7l^4. 
#7] ^oj 6 «, ^ 7S) ^ oHfe ^ ^_g_ ^ pGNBCA6)] $7Mfe 

BamH 14 Hind III 9j^^7f ^fl*}5^- tMJ4S»4. #7] bH^a s ^ 

■€ -8-€4» BamH I, Hind HIS ^#*H *)3j s ^ ^.g. ^ pGNBCA2l 

#Hl^n> W ^-A> ^o)J «oJ*fe ^|£4^ tftfj^ -B-^7>o] Jf$H g. 

3**^4. o]^^ ^ pGNBCA-HB168« ^S>^cf .(£5%^) 

#7] SL£ ^ pGNBCA-HB1681- °l-g-*H W^IH B *§ oj-o]^^ s ^ 

n.g/Lol 50 (ia^li 5 g/L, S« 10 g/L. ±^ 5 g/L, pH 7.0)* 
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SBj^VS-f-^Ahi- -fr^S) C-'tfW -g-^g S fWI^ *j-^7l 

o] ^ SDS-«^o>a«6>n]c ^ ^7l<^^ £ S cfl^- fc^s. -M. 

3}^ (western immunoblotting)-§- ^Hl^H ^l^S 1 }. °L.5. ^^t!: *f|.£. ^JE-^H 

£ ^^-i: 3 *4M*i (denature)*^ ^\S.M: §Hl*M °1* SDS-^o\3_^o\x2] c ^ ^7l«g^ 
O-S. cf-i- £3€ PVDF ^w.ii|)<?H ^4- fc^**] PVDF ^« 

W-fr^ (50 mM «gA>, 5 % ^3fl ^3(skim milk), pH 8.0)4H 1a]^ 

ofl 1000*11 12AR> ^-g-Al^c}-. ^g-o] ^a.B))oi ^g^ojg. 

"MA« e l <><H ^tr 2*> 1-5.53 ^-g-«H lOOOafl h> 

^m^. W>1 #Yt 31<*1£: o>«1^-hVo1jl^ (avidin-biotin) 

4 DAB $7>*M S « M-o] ^4 #7) -g-^4j^^ 

91 *m#*H5. 44M A). £4M Sfl^l l£- #,g. ^idj j M109> 

efl^l 2fe pGNBCA-HB168/JM109°14. js.^- w>sf ^o], pGNBCA-HB168 

$1*H outeremembrane fractionation^.^ -IfJEtl- tH^H?^ soluble, 

inner membrane, outer membrane -f- z^-i: ^rreltr ^ SOS-H^Ka.^ 0 } 0 ! — ^ ^71^-f- ^1 S 
t^ft oj-g-tf -i-Sfl (western immunoblotting)-§r 

o_SL #71 jq »^o s -g-^«fl^^ K# tf|#tf* Shafts?*! tfl 

^<y*> ^ ^ £7> ^^-g-ojj (10mM HEPES buffer> pH ?A)SL 
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3. <$*\ # 4^-. 10 fig/rat. lysozyme, 1 mM PMSF =L^lL 1 mM EDTA7} 5.*M ^ ^#-8- 

OJ l^ ^^T?lal 4£4H 10-g- ^Al^l ^, DNase (0.5 mgM) RNase (0.5 mg/m£) 
% %7\ 3h sonication^-S. ^ 4: intact tfl^^ cellular debris°l 4"C , 20£ ^ 

10,000 X g ^£eH 3*M «-Bj7 r s|:n. tfl^Hg-^ cellular debris°] 4"C , 2^1 

# 15,000 X g €4}-g-sH cfl^S^ periplasm 4 cytoplasm^ 

- pel let 1% Sarcosyl (N-lauryl sarcosinate, 

sodium salt)^: 5L% v *fe £#-§-^ (PBS, pH 7.4)M -^^1^1 * 41c, 2A]# 15,000 
X g 4HJ-S-3H t})^-^ inner membrane-o^., pellet* tfl##<>] outer 

membrane^ ^tfj^S. =L ^ zj-z}-^ ^-^^ SDS-#e|^H^oM^ ^ ^7]^^ ^ 

S ^-S^ tfl*b Sfl^fi ^*S*H 2^ tfl#-g- ^-a ^ S ^ 

■**0 ^ *«7l7> outer membrane*]] $l*]^-§- ^<?!*r$t}(;E 4B; tfl^g- membrane g-^ $|]^ 
€ *3? ^4). 3EoflAi efloi ^^^sjxl JM109, SI?] 2fe q§33«€ 

pGNBCA-HB168/JM109^ whole cell, efl ^1 3* *§^3l«r€ pGNBCA-HB168/JM109^ soluble *«? , 
31 Si 4fe pGNBCA-HB168/JM109^ innermembrane efl<?l 5fe ^^^M 

pGNBCA-HB168/JM109^ outermembrane i-f^^nf. 

*fl HL^I 3*-*H§ ^ (Fluorescence-activating cell 

sorting (FACS) flow cytometry) ^9}*}%^. ^(immunofluorescence) ^S} 

^ 4i ^7> Sl£S. -s)-^JL 4^1- ^-g-ojj (PBS 

buffer, pH 7.4)AS «i cf-g-, 1 % f-f^rfe ^#-g-*>> 1 mH j=l 

S *J-^H cfltb <# -frBfls] #e)M l*> $>AQ« lOOOafl SH«H 41C4H i2Al# 
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-fr*Hr 1 me «fl «H M o] zt^M <& fe 2 %\ ««- 1000*1] Atf «)- 

1 % il^ W^o] #<HSKir 3H§-g-<5» 0.1 m« ofl «-OA]7j B>ojiJ.^6jJ So]^oJ iS 

^S.o>u]cJ-r-^ S o)1^e^ (streptavidin-R- phycoerythrin) ^AflAl^-g- i 0 00«fl 3|<*i*M ^ 

a^S^CE 4<HH B ). 5L°1H «^ M^ft^*] JM109> 
M pGNBCA-HB168/JM109«**J |jfl ? 3°. ,4^4 sig^X) 44 , 

^ tfl^oMte S ^« ^7]7> ^5)^] S ^ ^.g. ^j^ofl <^ 

(#341*1 «| 2) M ^-g- ^ P GNCA-HB168^ Xfls * B ^ #3 w>o]^^ s tg. 

- -fHH! f2]^4tft^ fcej*^ ^i^n|- £tf|;go] o. 

€*KpgsBCA) * pgsCs}- pgsA« o].g.$ zz^-g-^ nl^« ^ s ^.g. tfj^s 

fe) ^ D ^"^ #o^ fe 4 £ <qBj. 3*1$? pgsC «4 pgsA ^ N -^^ 4 c-tftf* 

*7) Aj- 7 , ^03. A> ^ U N-n^^^ ^ 
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8(5-gca cat atg ttc gga tea gat tta tac atc-3), C-^T&ofl^ X\<£ 9(5-ctc gga tec ttt aga 
ttt tag ttt gtc act-3)^ °|7H<g,§- -g-ejaz. ^#51)^0] cs. a^o]^ o|-g-^. ^ 

N-^ofl rflth ^efol^oi Ai<iofl^ £$nqE) pHCE 19T(II)ofl ^7))«>fe ^itdL Nde I 
tW-W} ^^fl^S.^- ^t}<%z). oH -8-#7> ^Hfe #el^>#^-f-^> 

45^^ pgsCSl N-^-^^i pgsASl c-^W^M 1.6 kbsl 

ii <33j«H-o)l S]isH -B-^x>» Nde 14 BamH zJ^Kn 

<>H Nde 14 BamH *j-Al,3 ji^ ^Ejoj pHCE 19T(II )ofl tf«g^oi| #a)^>#^- 

^ ^*Hr -B-^i^H] ^ # Mo] Afl S ^- OJA1 

^7> ^7>^ Afl^ ot 5 3 kb 37 ,^ ^]2s>ji oji- pGNCAS ^S^tf. 

#h]^b|- # - M ^o,, #0^- 4i<q.^. t+^o], -f^KpgsBCA) ^ pgsC2f pgsA# 
o]**W D )^## ^S. «H B $ ti>o]e^ s *j-^2) ^5^) ^ 

♦ ^-^J- ^ <&±t pGNCA-HB168^r, #7l ^ofl 2<*)H<2)- "o^-^ 

°1^7fl b«b1 pGNCA-HB168» £ 54| i+Ejoflatf. 

'■*7l M Tj^g-g- «)b) pGNCA-HB168« °]-8-*M cfl^ofM B$ 1}<3 s 

°1* *1*H A J"7] ^ tfl^ofl ^^^Al^lJl ^7] ^lc( 3*IH^ ^ 

^ *S-*W M« pgsCA^ -§-M S ^a] ^717]- efl^f 
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°IH SDS-^^o^Ioh- « «7l«8 « ^ s WL4 « o] M ^3 

£ 6<HH 51)0] io igzj^s,^ #± ^^Ijro] JM109( ^o] 2fe 
pGNCA-HB168/JM109o|4. 2E*H H J**, a>af ^ pG NC A-HB168 #^nll=ol| 444 <* 48 
KDa^ -g-f- ^-^^ BflEf t°J f t 



[a^s) 14] 

- ***** W o ^ „^ >S) ^ ***K P gsBCA)# o] 

**M fl* «S"HM^*| flAlS LI n]^ #S , Moflt 7f ^^ 

- « -H-i# cfl^ ^o) ^ o. ^3)^43 ^ Hp V ^ 

* tf«*Kr ^S^- ^# ^|?)is 47]) tfl^= ^A)^ aixiog 33 ^g. ^ «o) 

ofl 3)^ Sj^-O] 7f^^ OJ- BJjAjO.^ A> .g.^. ^ 
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[$^* 1] 

^JLi -fr^f pgsB, pgsC g pgsA ^ S>i+ 

^ # s ^ ^^-afl^ £#*Hr ^-il^lS-g- tfj 

2 J 

* i sa^-M. 

<*7l -ff3l*Rr. 4*Sn>«HeJ^ ^1^*1 HPV 16 LI, HPV 16 

L2, HPV 18 LI 3? HPV 18 L25L o]i=o^j- ^ofl^ ^eHs] c^u- ^ =. o)^J-s] 

3) 

^1 1 Sfe afl 2 *M SX^, 

$7) fcaWl-Wtf-Si 4t^lt 5WHr-fHl*Hr pg S A« af-^ 3# m. 

[3 -TO 4] 
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[^T 1 * 5] 



*0 4 flo^ . 

^7] tfl^, t^o}^, -£s> i2 }. ^o]^#«]^-, H]*^ Mb}., n> 



3?*> Sfe ^Af-g-O] SJ-g; ^)0 5 3^ Sfe 0)]Bj-g. BHa] 



[St 1 * 6] 



7i 



8] 
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Wtt 9] 

#7l 51 lofl #Hf^u]^ P HCE2LB:pgsA-HPVLl?l 3 

10] 
HI 

*1] 9 *M ^Ai^flS-g- SjBj^. £fl#-3-(KCTC 10349BP). 

12] 

l^*} 13] 

£Efe ^"71 D)^f5.«El *M #«?^-§- -S-iL^AilL <s}^ 3^ f><£ *liL SEfe 
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14] 

*fl 13 %H1 Xi<>H, 

Sfe 4WKr 3* ^11 *>fe ^ oj]« 0 K§- BjjA]. 

15] 

13 

5Efe 4# ^4-8-?! ^"i- t-^IS ^ JEfe ofi^-g- BJjA) 

[^T 1 * 16] 
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[E 1] 



orfE 



oriR(pAMp-l) 



oriR(pUC) 



Ms 1(5398) 



HCE promoter 



IE 2] 



IcDa 12 3 




IS-?*] 




_ erm 



— |? pHCE2LB:pgsA-HPVUL J" 




.oriT 



%m 1(3503) 



HPVL1 



1 M kDa 
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3 r 



5 1.5 - 
a 

6 i - 
0.5 • 

0 - 




1/175 1/125 1/25 1/5 
serum dilution factor 



IS. 4] 

MMtthranp 
Whole Soluble Inner Outer 

kDa M 1 2 3 4 5 



68 




FL1-H 
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FLVH 



<110> Bioleaders <120> Vector for anti-HPV vaccine and Transformed 
Microorganism by the vector <160> 9 <170> Kopatentln 1.71 <210> 1 

<211> 1182 <212> DNA <213> Bacillus subtil is <400> 1 atgggctggt 
tactcattat agcctgtgct gtcatactgg tcatcggaat attagaaaaa 60 cgacgacatc 

agaaaaacat tgatgccctc cctgttcggg tgaatattaa cggcatccgc 120 ggaaaatcga 

ctgtgacaag gctgacaacc ggaatattaa tagaagccgg ttacaagact 180 gttggaaaaa 
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240 rraat t aaar 


catsaeaeaa 

****** o u o o 


300 araptapp^a 

a^agL Qguaa 


cccauattat 


8fi0 raaatratrt 


eraatcrt t tta 


4/0 era u ctq u i" n 


at 1 1 arrcrt 


480 araaf-trrtt 
TtOv/ alda L L L L 


fft t ct t t^aa 

5L LvL L ladd 


R40 rQQ5 30 cr/" q q 
^r±W LdddddgLad 


aa l t av^ aga l 


SdglaLlLdL 


trcrpcrpf crcrcxt 






7 90 r*r*acrut' rr*acr 
1 £»\f LtdgdLLtgg 


t cacp^rt 1 1 


780 crt t a a t crexert 


araf art aaap 


840 era aaf/"' crcrf t" 


agaccgtgtc 


900 gateggacac 


tgaactgatc 


960 ttaatcggtg 


aattcctgea 


1020 gaeaaactge 


gttaaagaaa 


1080 agaatgeaca 


agagecttta 


1140 attgaaaaaa 




1182 <210> 2 



tccacgaata caaggtaaag cagctegtaa gc 

447 <212> DNA <213> Bacillus subtil is <400> 2 atgttcggat cagatttata 

catcgcacta attttaggtg tactactcag tttaattttt 60 gcggaaaaaa cagggatcgt 

geeggcagga cttgttgtac egggatattt aggacttgtg 120 tttaatcagc eggtctttat 

tttacttgtt ttgctagtga gcttgctcac ttatgttatc 180 gtgaaatacg gtttatccaa 
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atttatgatt ttgtacggac gcagaaaatt cgctgccatg 



240 ctgataacag ggatcgtcct 



aaaaatcgcg tttgattttc tatacccgat tgtaccattt 



300 gaaatcgcag aatttcgagg 



aatcggcatc atcgtgccag gtttaattgc caataccatt 



360 cagaaacaag gtttaaccat 



tacgttcgga agcacgctgc tattgagcgg agcgaccttt 



420 gctatcatgt ttgtttacta cttaatt 



447 <210> 3 <211> 1140 <212> DNA <213> Bacillus subtili 
atgaaaaaag aactgagctt tcatgaaaag ctgctaaagc tgacaaaaca gcaaaaaaag 
aaaaccaata agcacgtatt tattgccatt ccgatcgttt ttgtccttat gttcgctttc 
atgtgggcgg gaaaagcgga aacgccgaag gtcaaaacgt attctgacga cgtactctca 
gcctcatttg taggcgatat tatgatggga cgctatgttg aaaaagtaac ggagcaaaaa 
ggggcagaca gtatttttca atatgttgaa ccgatcttta gagcctcgga ttatgtagca 
ggaaactttg aaaacccggt aacctatcaa aagaattata aacaagcaga taaagagatt 
catctgcaga cgaataagga atcagtgaaa gtcttgaagg atatgaattt cacggttctc 
aacagcgcca acaaccacgc aatggattac ggcgttcagg gcatgaaaga tacgcttgga 
gaatttgcga agcaaaacct tgatatcgtt ggagcgggat acagcttaag tgatgcgaaa 
aagaaaattt cgtaccagaa agtcaacggg gtaacgattg caacgcttgg ctttaccgat 
gtgtccggga aaggtttcgc ggctaaaaag aatacgccgg gcgtgctgcc cgcagatcct 
gaaatcttca tccctatgat ttcagaagcg aaaaaacatg ctgacattgt tgttgtgcag 
tcacactggg gccaagagta tgacaatgat ccaaacgacc gccagcgcca gcttgcaaga 
gccatgtctg atgcgggagc tgacatcatc gtcggccatc atccgcacgt cttagaaccg 
attgaagtat ataacggaac cgtcattttc tacagcctcg gcaactttgt ctttgaccaa 
ggctggacga gaacaagaga cagtgcactg gttcagtatc acctgaagaa aaatggaaca 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
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ggccgctttg aagtgacacc gatcgatatc catgaagcga cacctgcacc tgtgaaaaaa 



1020 



gacagcctta aacagaaaac cattattcgc gaactgacga aagactctaa tttcgcttgg 



1080 



"aaagtagaag acggaaaact gacgtttgat attgatcata gtgacaaact aaaatctaaa 



1140 



1140 <210> 4 <211> 26 <212> DNA <213> Artificial Sequence <220> <223> 
primer <400> 4 cgcggatcct ctctttggct gcctag 

26 <210> 5.<211> 31 <212> DNA <213> Artificial Sequence <220> <223> 
primer <400> 5 ggaaagcttt tattacagct tacgtttttt g 

31 <210> 6 <211> 29 <212> DNA <213> Artificial Sequence <220> <223> 
primer <400> 6 ctgggatccc aaggtatgtt gcccgtttg 

29 <210> 7 <211> 30 <212> DNA <213> Artificial Sequence <220> <223> 
primer <400> 7 tgaagcttat taggacgatg ggatgggaat 

30 <210> 8 <211> 30 <212> DNA <213> Artificial Sequence <220> <223> 
primer <400> 8 gcacatatgt tcggatcaga tttatacatc 

30 <210> 9 <211> 30 <212> DNA <213> Artificial Sequence <220> <223> 

primer <400> 9 ctcggatcct ttagatttta gtttgtcact 

30 
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